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IN THE CLAIMS 

This listing of the claims will replace all prior versions and listings of claim in 
the present application. 
Listing of Claims 

1 . (Currently Amended) A control device of a high-pressure fuel pump of an internal 
combustion engin e having a pressure chamber into which ftiel flows through an inlet valve, is 
pumped under high-pressure andJhen discharged through a discharge valve, comprising; 

a control unit that sends a drive signal having a start phase and an end phase to an 

actuator for operating said inlet fuel valve to cut off fuel flow to said pressure chamber 

means for calculating the end p hase of the drive signal with respect to a first 
predetermined phase, and 

said end phase calculating means setting the end phase as the calculated end phase 

when the calculated end phase is on an advanced side of the first predetermined phase, and 
setting the first predetermined phase as the end phase when the calculated end phase is on a 
dclaved side of the first predetermined phase having a fu e l inj e ction valv e provid e d on a 
cylind e r and th e high pr ess ure - fucl - pump for pumping fuel to s aid fuel injection valvo, 
charactorizcd in that 

a ai d 4tigh - prcssuro fuel pump compriso s s . 

a pressure chamb e r; 

Q plung e r for pr e ssurizing th e fu e l in said pr e ssur e chamb e r - ; 

a - fuol valve provided in said pressure chamborrond 

an actuator for operating said fu e l valv e ^ and charact e riz e d in tha t wherein 
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Gaid control devic e ha o m o an G for calculating a drive signal of said aotuator so as to 

f e a l i2 ^ th < »^ariablo discharge of said high pros s uro fuel pump, and that moans for oaloulating 
said drive signal has m e ans for limiting e nd timing of tfao driv o^ignal- Qf s aid actuator to a 
predetermin e d phas e. 

2. (Currently Amended) The control device of a high prosQuro fUol pump of an internal 
combustion e ngin e a ccording to Claim 1, ohamcteriged in tha t wherein said first m e ans for 
limiting to oaid p redetermined phase limits e nd timing of a driv e signal of said actuator_ isset 
to be prior to the top dead center of said plunger. 

3. (Currently Amended) The control device of a high prosauro fuel pump of an int e rnal 
combuGtion engin e according to Claim 1 » characterized in tha t wherein said means for 
calculating an end phase of the drive signal the moans for limiting to said prodotorminod 
^lase-calculates the end timing of a a n end phase of the drive signal of said actuator through 
the use of at least one of a number of revolutions of the engine^ injcotio n a fuel quantity 
injected from said fuel injection valve, battery voltage and coil resistance. 

4. (Currently Amended) The control device of a high - pre s sure ftiol pump of an internal 
combuat io n - ongino according to Claim 1, charactorigod in that th e m e ans for limiting to said 
prcdot e rmin e d phas e wherein said means for calculating an end phase of the drive signal is an 
electronic circuit. 

5. (Currently Amended) The control device of a high - pres s ure fuel pump of an internal 
combustion engine according to Claim 1, charact e riz e d in that wh e n - th e e nd - timing of a driv e 
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fiignnl of fioid flotaator ifl limit e d to fiQid prodotormino d phoflo ^ wherein a t least one of a fuel 
inj e ction quantity ii>iccted f rom said fuel injection valve, fiiel injection timing and ignition 
timing is change d imd controll e d to changed when a calcu l ated end p hase is on the delayed 
side of the firs t predetermined phase. 

6. (Canceled) 

7. (Canceled) 

8. (Currently Amended) AThe c ontrol device according to claim 1, wherein of a high 
pressure fticl pump of q direct injection intomfll combustion e ngin e having a fu e l inj e ction 
valv e provid e d on a cylinder and a high pr ^ urc - fuel - pump for pumping fuel to s aid fuel 
■ iracction valve, choraotorizBd in that 

s aid high pr e ssur e fuol pump oomprisos: 

a proosuro chamber; 

a plunger for pr e &surizing th e fuel in said pr e ssur e- chamb e r^ 

a fu e l valv e provid e d in said pr e ssur e ch a mb e r; a n d 

an actuator for operating said ftiol valv e , and oharaot e rtzed in that 

said control dovioo has m e ans for oaloula t iR g^ a -d F i vo - signal of -s aid actuator so as - to 

r e alia o thc - variable discharge of said high - pressure fuel pump, and that the means for 
calculating said drive signal has means for limiting th e output timing of a driv e signal of said 
actuator to bo within a pr e d e t e rmin e d phas e rang e 

said control unit comprises means for calculating the start phase of the drive signal to 
the actuator with respect to a second predetermined phase, said means for calculating the start 
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phase of the drive sifi;nal setting the calculated start phase as the start phase when the 
calculated start phase is on a delayed side of the second predetermined phase and setting the 
second predetermined phase as the start phase when the calculated start phase is on the 
advanced side of the second predetermined phase . 

9. (Currently Amended) The control device of a high pressur e fu e l pump of a direct 
inj e ction iniomal combustion engine according to Claim 8, charactorigcd in that the means for 
limiting to be within w herein s aid second p redetermined phase rang e limits output timing of a 
drive signal of said actuator to is set at a point of time wh e r e at w e w e nt back to the past from 
the -before b ottom dead center of said plunger by a time period corrosponding to e qual to the 
operation of said actuator op e rating tim e p e riods and or thereafter. 

1 0. . (Cxirrently Amended) The control device of a high-proaouro fUol pump of a diroot 
injection internal combustion e ngin e a ccording to Claim 8, charaot e rized in that th e m e ans for 
limiting to bo within said prodotoimined phase rang e limits th e output timing of a drive signal 
of said actuator to be within a point of tim e wh e reat said plunger orrivcs at the top dead 
eeato ^herein said means for calculating a Start phase of the drive signal limits said start 

phm Of thfi 4riY« ^iei!^P\ to the ftgfaatoy to bo on th<^ ftdvmfffid sid^ before Xh^ top dead 
of said plunger . 

1 1. (Currently Amended) The control device of a hieh - pro s suro fuel pump of a diroot 
inj e ction int e rnal combustion e ngin e a ccording to Claim 8, charact e riz e d in that th e m e ans for 
l imiting to bo within said prodctemiiacd phase ^ ronge limits the ou t put timing of a driv e signal 
of said actuator to b e while said plunger arrives at tho top dead center from the bottom ^ doa d 
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c e nt e r, and prior to the bottom dead center of said plunger and within an operating time 
period of said actuato rw herein said means for calculating a start phase of the drive signal 
limits said start phase of a drive signal to an actuator to be a point of time before bottom dead 
center of said plunger by a time period equal to the operation of said actuator or thereafter^ 
and prior to the top dead center of said olunaer, 

1 2. (Currently Amended) The control device of a high proGSUro fuol pump of a dir e ct 
inj e ction int e rnal c o mbustion engine according to claim 1 1» characterized in tha t wherein 
^said m eans for calculating a start phase of the d rive signal includes of said aotuator has 
means for operating a reference angle of said actuator on the basis of a basic angle of said 
actuator, target fuel pressure and actual fuel pressure, and means for correcting m working 
delay of the actuato r, and calculates operation starting time of said actuator on the basis of 
th e s e output Signals . 

13. (Currently Amended) The control device of a high pressur e fu e l pump of a direct 
inj e ction internal combustion engin e a ccording to Claim 12« characleri g e d in tha t wherein 
#iesaid.means for limiting to bo with i n said predetermined phase ranye limita on calculating a 
start phase pf t^e drive signal operates on the basis of output signal^ from ^be^means for 
operating a reference angle of said actuator. 

14. (Currently Amended) The control device of a high pr e ssur e fu e l pump of a dir e ct 
injection internal combustion engine according to Claim 12, e ha r acte rig e d in tha t wherein 
th esaid m eans for limiting to b e within said pr e d e t e rmin e d phas e rang e limitG calculating a 
start phase of the drive signal operates on the basis of o utput signals from the m eans for 
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Operating a reference angle of said actuator and the means for correcting working delay of 
sca dthe a ctuator. 

15. (Currently Amended) The control device of a high - preggur e fuel pump of a diroct 
injection int e rnal combustion e ngin e a ccording to Claim 13 , charact e riz e d in tha tw herein the 
said means for calculating a start phase of the drive signal and said means for calculating an 
end phase of the drive signal retrieves said first and second predetermined limiting to b e 
svithin said pr e d e t e rmined phasQ range retri e vefi &aid p hases s^ange-in response to an operating 
state of ^iesaid_intemal combustion engine. 

16. (Currently Amended) The control device of a high pre s sure fuel pump of a dir e ct 
inj e ction internal combustion engin e according to Claim 12, charact e riz e d in tha tw herein 
^ said m eans for limiting to b e within said pr e d e t e rmin e d phas e rang e limit s an amount of 
f eedbacte^ ontrol te b e calculating a start phase of the drive signal and said means for 

calculating an end phase of the drive signal operate on the basis of a feedback control 
quantity calculated from a difference between satd^ctual fuel pressure and sai^-target fuel 
pressure. 

1 7. (Currently Amended) The control device of a high prosauro fuel pump of a dir e ct 
inj e ction internal combustion engin e according to Claim 12. characterized in tha t wherein the 
means for limiting - to bo widiin oaid pr e d e t e rmin e d phas e rane e limits an amount calculating: 
a start phase of the drive signal and said means for calculating an end phase of fee drive 
signal operate on the basis o f a control quantity for causing said-an actual ftiel pressure to 
coincido with reach s aid target fuel pressure, 
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18. (Canceled) 

1 9. (Currently ATn6nded)The control device of a high - prossuro fuel pump of a direct 
inj e ction int e rnal combustion ongino according to Claim 1, oharaGt e riz e d in tho t wherein said 
means for calculating a drivo signal of said actuator mak e fl th e width s tart phase of the drive 
signal and sa id means for calculating an end phase of the drive signal makfi Stftrtmd fio4 
phases of the drive signal o f s^id- the actuator variable by -according to t he-a number of 
revolutions of Ihe-intcmal combuation engine and/or. o r/ and -t h c^' b attery voltage. 

20. (Currently Amended) The control device of a high pr e ggur e fu e l pump of a direct 
inj e ction i nternal c ombtt st -ton- ongin o-according to Claim 1» charact e riz e d in that wh e n said 
control device oomparoa aotual fuel pr e ssur e with torgot fliol proasure, the progguro difforonoo 
OKCO odo - a^rodote Hni n o d ^aluQi and continu e fi for a pred e t e rmin e d tim e period or long e r^ th e 
control device prohibits said high - pressure fuel pumo from t^rea s urigin e wherein said high- 
pressure fu el pump is prohibited from pumping u p. when the pressure diff erence, as a resuh 
pf comparison by said control devipe pf actual fuel pressure with target fuel pressure, exceeds 
ft pred<;?tiprmined value and continue? Ipng^r thm ^ pr^^terfniy)^4 pgripd> 

21. (Currently Amended) The control device of a high pr e ssur e fhel pump of a dir e ct 
injection internal oombuGtion ongino according to Claim 1, ch orao to ri g e d in that when s aid 
control device compares th e actual fu e l pr e ssur e with th e targ e t fiiol progguro, the prosouro 
difference oxoeodfl a prodctormined value and the actual fuel pressur e is low e r than th e targ e t 
fuel pre s sure , s aid - contr o l d e vice caus e s w herein said high-pressure fuel pump is caused t o 
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discharge the-a whol e amount of fuel of the pressure chamber when the p^e^^ure difference, 
as a result of comparison by said control device of actual fuel pressure with target fiie| 
pressure, exceeds a predetermined value, and said acmal fuel pressure is lower than said 
target fuel pressure . 



22. (Currently Amended)The control device of a high - prooouro fU ^ l pump of a dir e ct 
injcction - intomal combustion e ngine a ccording to Claim 1 , oharaoter izcd in that wh e n said 
control do vice compare s tho - actual fu e l pressur e with th e target fuel pressure, the proGGUr o 
differ e nc e e xc e eds a prodotormincd value and th o- aotual fu e l proflouro ig higher than the targol 
fuel prossuro. - w herein said control device prohibits said high-pressure fuel pump jfrom 
pr e flfiurizi ng pumping-up. when the pressure difference, as a result of comparison bv said 
control device of actual fuel pressure with target fuel pressure, exceeds a predetermined 
value, and said actual fuel pressure is higher than said target fuel pressure . 



23. (Currently Amended)The control device dir e ct inj e ction internal combuGtion 
^igiiie-according to Claim 22, ohoraot e rizod in tha t whcrein said predetermined value or said 
predetermined time period is retrieved in response to € »the operating state of the internal 
combustion engine. 



9 



PAGE 29/33 * RCVD AT 7/2/2007 1 1 ;07:48 PM [Eastern Daylight 



